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for	 15	minutes	 prior	 to	 digestion.	 For	 the	UiO-66	materials,	 a	 typical	MOF	 digestion	was	
carried	out	by	adding	10	mg	of	a	crystalline	sample	into	0.4	mL	of	DMSO-d6	and	0.2	mL	of	a	




crystalline	 sample	 in	 0.4	mL	 of	 D2O	 and	 0.2	mL	 of	 a	 stock	 solution	 of	 0.1	mL	 of	 30	wt%	
NaOD/D2O	 in	 3	 mL	 D2O.	 All	 cases,	 the	 mixtures	 were	 sonicated	 until	 all	 solids	 had	
completely	 dissolved.	 COSY	 spectra	were	 used	 to	 fully	 assign	 the	 signals	 for	 the	 digested	
products.	
	
Mass	 spectra	 was	 recorded	 on	 digested	 MOF	 solutions	 diluted	 in	 EtOH,	 using	 a	 Bruker	
micrOTOF	 electrospray	 ionisation	 time-of-flight	 (ESI-TOF)	 mass	 spectrometer.	 Atomic	





















The	 structures	 of	 the	 parent	 frameworks	 for	 the	 MOFs	 used	 in	 this	 study	 –	






















(12	 mL)	 were	 loaded	 into	 a	 Teflon-lined	 autoclave.	 The	 solution	 was	 stirred	 until	 the	
reactants	had	completely	dissolved.	The	autoclave	was	placed	in	an	oven	and	heated	at	120	
°C	for	24	h.	The	resulting	yellow	powder	was	rinsed	and	centrifuged	with	MeOH	(6000	rpm	
for	15	min)	 to	 remove	unreacted	H2bdc-NH2	and	 residual	DMF	 in	 the	pores.	 The	washing	
procedure	was	repeated	over	3	days	with	the	solvent	replaced	every	24	h.	Finally,	the	UiO-























































fresh	 solvent	 every	 24	 h,	 before	 isolation	 by	 centrifugation.	 Prior	 to	 characterisation,	
samples	were	left	to	dry	in	air	for	2	h	to	obtain	free-flowing	powders.	The	PXRD	pattern	for	





























centrifugation	 to	 remove	 any	 residual	 paraformaldehyde	 in	 the	 pores	 or	 on	 the	 solid	
surfaces.	 The	 powder	 was	 subsequently	 treated	 with	 2-mercaptoimidazole	 (80	 mg,	 0.8	
mmol,	2	eq.)	 in	1,4-dioxane	at	80°C	 for	24	h	before	quenching	the	reaction	by	rinsing	the	
sample	with	fresh	1,4-dioxane.	The	product	was	soaked	in	1,4-dioxane	for	3	days,	replacing	
the	 solvent	 with	 fresh	 solvent	 every	 24	 h,	 before	 isolation	 by	 centrifugation.	 Prior	 to	
characterisation,	samples	were	left	to	dry	in	air	for	2	h	to	obtain	free-flowing	powders.	The	
PXRD	pattern	for	3	 is	shown	 in	Figure	S9,	 the	1H	NMR	spectrum	of	digested	2	 is	shown	 in	
































centrifugation	 to	 remove	 any	 residual	 paraformaldehyde	 in	 the	 pores	 or	 on	 the	 solid	
surfaces.	 The	 powder	 was	 subsequently	 treated	 with	 2-mercaptoimidazole	 (80	 mg,	 0.8	
mmol,	2	eq.)	 in	1,4-dioxane	at	50°C	 for	24	h	before	quenching	the	reaction	by	rinsing	the	
sample	with	fresh	1,4-dioxane.	The	product	was	soaked	in	1,4-dioxane	for	3	days,	replacing	
















































IRMOF-3	 was	 synthesised	 according	 to	 a	 previously	 reported	 procedure	 [1H	 NMR	
(DCl/D2O/DMSO-d6):	 7.79d	 (1H),	 7.42d	 (1H),	 7.08dd	 (1H)].S6	 In	 a	 typical	 PSM	 procedure,	
IRMOF-3	crystals	(108	mg,	ca.	0.4	mmol	eq.	of	NH2),	paraformaldehyde	(24	mg,	0.8	mmol,	2	
eq.)	 and	 MeOH	 (32	 μL,	 0.8	 mmol,	 2	 eq.)	 were	 added	 into	 a	 glass	 vial	 containing	 5	 mL	
toluene.	The	vial	was	sealed,	placed	 in	an	oven	and	heated	at	50	°C	for	24	h.	The	crystals	
were	 then	 washed	 with	 fresh	 toluene	 (three	 times)	 to	 remove	 any	 residual	
paraformaldehyde	 and	 MeOH	 in	 the	 pores	 or	 on	 the	 solid	 surfaces.	 The	 crystals	 were	
subsequently	 treated	with	pyrazole	 (54	mg,	0.8	mmol,	2	eq.)	 in	 toluene	at	80	 °C	 for	24	h	
before	quenching	the	reaction	by	rinsing	the	crystals	with	fresh	toluene.	The	crystals	were	
soaked	 in	 toluene	 for	 3	 days,	 replacing	 the	 solvent	 with	 fresh	 solvent	 every	 24	 h.	 The	
crystals	 were	 then	 isolated	 via	 filtration.	 The	 crystals	 were	 stored	 under	 an	 inert	
































DMOF-1-NH2	 was	 synthesised	 according	 to	 a	 previously	 reported	 procedure	 [1H	 NMR	
(DCl/D2O/DMSO-d6):	 7.82d	 (2H),	 7.48d	 (2H),	 7.13dd	 (2H),	 3.60s	 (12H)].S7	 In	 a	 typical	 PSM	
procedure,	DMOF-1-NH2	crystals	(120	mg,	ca.	0.4	mmol	eq.	of	NH2),	paraformaldehyde	(24	
mg,	 0.8	 mmol,	 2	 eq.)	 and	 MeOH	 (32	 μL,	 0.8	 mmol,	 2	 eq.)	 were	 added	 into	 a	 glass	 vial	
containing	5	mL	toluene.	The	vial	was	sealed,	placed	in	an	oven	and	heated	at	50	°C	for	24	h.	
The	 crystals	 were	 then	 washed	 with	 fresh	 toluene	 (three	 times)	 to	 remove	 any	 residual	
paraformaldehyde	 and	 MeOH	 in	 the	 pores	 or	 on	 the	 solid	 surfaces.	 The	 crystals	 were	
subsequently	 treated	with	pyrazole	 (54	mg,	0.8	mmol,	2	eq.)	 in	 toluene	at	80	 °C	 for	24	h	
before	quenching	the	reaction	by	rinsing	the	crystals	with	fresh	toluene.	The	crystals	were	































































































































MIL-68(In)-NH2	 was	 synthesised	 according	 to	 a	 previously	 reported	 procedure	 [1H	 NMR	
(NaOD/D2O):	 7.65d	 (1H),	 7.21s	 (1H),	 7.13d	 (1H)].S4	 In	 a	 typical	 PSM	procedure,	 crystals	of	
MIL-68(In)-NH2	crystals	 (124	mg,	ca.	0.4	mmol	eq.	of	NH2)	and	paraformaldehyde	 (24	mg,	
0.8	mmol,	2	eq.)	were	added	into	a	glass	vial	containing	5	mL	MeOH.	The	vial	was	sealed,	
placed	 in	an	oven	and	heated	at	50	 °C	 for	24	h.	The	crystals	were	 then	washed	with	1,4-
dioxane	(three	times)	via	filtration	to	remove	any	residual	paraformaldehyde	and	MeOH	in	
the	pores	or	on	the	solid	surfaces.	The	crystals	were	subsequently	treated	with	pyrazole	(54	
mg,	 0.8	mmol,	 2	 eq.)	 in	 1,4-dioxane	 at	 80	 °C	 for	 24	 h	 before	 quenching	 the	 reaction	 by	


















































Single	 crystal	 X-ray	 diffraction	 data	 for	 5	 were	 collected	 at	 100	 K	 on	 a	 Bruker	 Apex	 II	
diffractometer	 using	 synchrotron	 radiation	 (λ	 =	 1.0333	 Å)	 at	 Beamline	 11.3.1	 at	 the	 ALS	








































group	 mirror	 plane	 and,	 consequently	 all	 have	 half	 site-occupancy.	 This	 has	 chemical	
integrity	 in	 terms	 of	 a	 Zn:dianion:dabco	 ratio	 within	 the	 asymmetric	 unit	 of	
0.25:0.25:0.16667,	 which	 equates	 to	 a	 ratio	 of	 3:3:1	 in	 the	 gross	 structure.	 Because	 of	
crystallographic	 symmetry,	 the	 functionalities	 in	 both	 bdc	 ligands	 are	 necessarily	
disordered.	Hence,	N2,	which	are	common	to	both	pendant	groups	has	a	site	occupancy	of	
0.25.	C5	and	N3	were	the	only	atoms	that	could	be	 located	with	any	reliability	 in	 the	tag.	
Disorder	 and	 incomplete	 PSM	 conversion	 dictate	 that	 the	 site	 occupancy	 of	 these	 two	
fractional	atoms	is	in	the	region	of	0.14.	
	
Crystallographic	 symmetry	 also	means	 that	 the	dabco	CH2	moieties	 are	disordered.	Given	
the	 tag	 disorder	 plus	 the	 fact	 that	 the	 electron	 density	 pertaining	 to	 the	 atoms	 therein	




every	 three	 zinc	 centres	 present.	 Overall,	 this	 provides	 a	 formulation	 of	 [Zn3(bdc-
NH2)1.32(bdc-NHCH2pyz)1.68(dabco)]·2C7H8	for	this	compound.	ADP	restraints	were	added	on	
merit	for	fractional	occupancy	atoms,	in	the	final	least-squares	cycles	to	assist	convergence.	





















































Despite	 collection	 of	 a	 good	 data	 set	 for	 this	 structure,	 high	 symmetry	 in	 the	 diffraction	
pattern	caused	considerable	difficulties	in	space	group	assignment.	The	credible	contenders	
were	 the	 hexagonal	P63/mmc	 and	 the	 orthorhombic	Cmcm.	 Both	were	 explored	 in	 detail	
before	presentation	of	the	model	here	which	is	in	the	latter	setting.	A	solution	was	brokered	




Space	 group	 Cmcm	was	 then	examined	and	 a	 reasonable	 solution	was	 extracted	wherein	
the	asymmetric	unit	was	seen	to	comprise	two	metal	centres	with	site	occupancies	of	0.5	
and	0.25	for	In1	and	In2,	respectively,	half	of	a	dicarboxylate	ligand	(based	on	O3)	with	C4,	
C5	 C8	 and	 C9	 located	 at	 a	 crystallographic	 mirror	 plane,	 one	 quarter	 of	 a	 dicarboxylate	
ligand	(based	on	O2)	with	C1	and	C2	also	located	at	a	mirror	plane.	This	latter	moiety	is	also	
proximate	 to	 a	 second	 crystallographic	mirror	 plane	which	 contributes	 to	 generating	 the	
remainder.	Two	OH	ligands	(based	on	O1	and	O5)	with	combined	site	occupancies	of	0.75	











carbons.	 Hence,	 the	 aromatic	 carbons	 were	 removed	 from	 the	 model,	 in	 favour	 of	 3	
isotropically	refined,	partial	occupancy	nitrogens	per	asymmetric	unit.	C–N	distances	were	





66:34	 ratios,	 respectively.	 Some	 ADP	 restraints	 were	 also	 included	 in	 the	 refinement	 to	
assist	convergence.	The	asymmetric	unit	for	7	is	shown	in	Figure	S44.	
	
	
	
Figure	S44.		The	asymmetric	unit	of	[In(OH)(bdc-NH2)0.41(bdc-NHCH2OCH3)0.30(bdc-N=CH2)0.29]	7.		
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